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The principal 


| was really fascinated about The clutch mechanism uses 
the way our VW Fastback was the same physics principal as 
working, the clutch was like disc brakes, friction between 
a little miracle to me, | was a metal disc and a friction 
only six at the time. Our Type plate. Image two sanding discs, 
3 Volkswagen stopped when one mounted on a electric drill 
my father pressed the clutch and the other mounted ona 
pedal and it drove away when shaft (1). The electric drill rep- 
he released the pedal. If you resents the VW engine and the 
understand how disc brakes shaft represents the drive shaft 


work, you will have no problem from the gear box. 
understanding how the clutch 
operates. 





clutch disengaged 
clutch starts to slip 


clutch engaged 
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Once the rotating disc on the 
drill touches the disc mount- 
ed on the shaft (2), the latter 
will slowly start to rotate, it 

will slip and try to catch up 

with the speed of the drill. 
The more pressure between 
both discs, the faster the disc 
on the shaft will rotate until 

it reaches the same speed as 

$ the drill (3). 
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How it works 


We will now try to be more con- 
crete but still try to simplify so 
the explanation is still under- 
standable. The drawings on this 
page originate from old school 
books, they also helped me to 
understand the basics. Below 
we show the basic mechanical 
principle of the clutch assembly. 
The clutch pedal works as a le- 
ver and pushes a friction plate 
against the flywheel, the rotat- 
ing flywheel activates the fric- 


tion plate, the shaft is connected 
to the gear box and ultimately to 


the drive shaft and wheels. 
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This is a very simplified view of 
course. The clutch assembly is a 
little more complex and it con- 
tains more parts than shown on 
the drawing below. We show a 
more representative drawing of 
a clutch assembly on the right. 


You will recognize the fly- 

wheel (1) on the left side. The 
flywheel is attached to the 
crankshaft, it transforms the 
movements of the pistons into a 
rotating movement to drive the 
gear box shaft. 
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The clutch pedal is also very recogniz- 
able (4), it is directly attached to the 
clutch pressure plate (3) in this draw- 
ing (a metal cable connected to the 
clutch pedal operates the clutch pres- 
sure plate in our air-cooled Volkswa- 
gen). The clutch disc (2) is installed in 
between the flywheel and the pres- 
sure plate. This clutch disc will be 
pressured against the flywheel when 
the clutch pedal is released (clutch 
engaged), at this point the rotating 
movement of the flywheel will rotate 
the gear box shaft (5). 














© clutch disc 


pressure plate 


© pedal 


60 gear box shaft 
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Where is my clutch? 





We know by now that the clutch 
assembly is located somewhere 
close to the flywheel and the 
gear box. The users manual 

of my 1960 VW 1200 includes 
this great drawing. | admire the 
graphical designers that used to 
draw these pages for Volkswa- 
gen. | like to use this drawing to 
explain where parts are located 
in an air-cooled Volkswagen. 
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To see the clutch assembly of 
your Volkswagen in real life you 
need to remove the engine. The 
clutch assembly is attached to 
the flywheel using bolts. It is 
very easy to work on the clutch 
once the engine has been re- 
moved. 
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the clutch concept 


1 flywheel 4) clutch pedal 


‘2. clutch disc ( 5) gear box shaft 
( 3 pressure plate i 5. gear box 
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Clutch assembl 


It all starts with the clutch pedal, 
it works like a lever to engage 
and disengage the clutch disc 
to and from the flywheel. This 

is the leftmost pedal (1) under 
the dashboard, next to the 
brake pedal. This clutch pedal 

is not installed if you drive an 
automatic or semi-automatic 
gear box Volkswagen, of course. 
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The clutch pedal is very tall, 

the tallest of all pedals. The 
newer cars have an hydraulic 
clutch assembly installed which 
makes it easier to operate the 
clutch pedal. But our Vintage 
Volkswagen didn't have that, 
the clutch system is operated by 
a metal cable without any help 
from a modern hydraulic system. 
The T25 Vanagon was the first 
Volkswagen with an hydraulic 
clutch system installed. The 
length of the clutch pedal 

helps to operate the strong 
clutch pressure plate, do you 
remember the law 
Archimedes law? 

"A The bigger the 
lever the more 
à power you can 

% generate. 
s 





10/46 


15/5/2021 Paruzzi Magazine edition 06 


the clutch concept 










The clutch pedal is shown on 

the left. It is connected to a shaft 

with a metal 
hook (2) at the 
end. The (in- 

ner) metal clutch 

cable (3) connects to this 

metal hook on one side and 

to the clutch operating lever © 

on the other side (refer to 

the drawing on the follow- 

ing page). iy 


The T25 Vanagon inner- and 
outer clutch cables are de- 
livered as one part (4). 
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A short outer clutch cable (1) 
is used on the side of the 
clutch operating lever and the 
gear box (2), this outer cable 
needs to bend a little to allow 
the gear box to move while 
driving. The bend distance (B) 
needs to be between | 
25 mm and 45 mm (to 

be confirmed by the users 
manual of your Volkswagen). 
Adapting this bend distance is 
possible by adding or remov- 
ing metal rings (A). 
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Clutch pedal free play 


You need to fine-tune the clutch 
pedal so that there is some free 
play, this free play will avoid that 
the clutch operating lever is al- 
ways under pressure and that 
the clutch disc starts to slip. The 
free play makes sure that there is 
a little slack between the clutch 
disc and the clutch release bear- 
ing (read more about this later). 


You can adjust the clutch pedal 
free play (3) by adjusting the 
(butterfly) nut (C) located at 

the end of the clutch cable. We 
won't discuss the installation or 
dismantling of the clutch assem- 
bly in this article, we keep this 
for another edition. 
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Let's look at the real parts now. 
We show the flywheel (1) on the 
picture below, the pressure plate 
(3) is on the far right and in be- 
tween is the clutch disc (2). The 
big bolt (4: flywheel bolt) and 
spring washer (5) are used to 
secure the flywheel to the crank- 
shaft in the engine. 


The pressure plate (3) is a big 
metal disc mounted in a lid with 
strong compression springs 
pressuring against the disc (2). 
These compression springs make 
sure that the clutch disc is in 
contact with the flywheel when 
the clutch pedal is released. 
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The oldest type pressure plate We show an old type of clutch 

is the one with coil springs. You assembly (3) on the picture be- 
will still see these types of pres- low installed on an air-cooled 
sure plates on old unrestored boxer engine. A newer type with 
Volkswagens. diaphragm springs is shown on 


the next page. 
Modern pressure plates are us- 
ing diaphragm springs. These 
clutch assemblies use less parts 
and are more reliable. 


3 
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We show a modern type of 
clutch assembly below and on 
the right (3) with diaphragm 
springs. It is very easy to see 
the difference between this 
new type and the old type. You 
will only find this newer type 
of clutch pressure plates in our 
webstore. 
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concept 


This type of clutch with dia- We show on the pictures below 
phragm springs is preferred how to dismantle the pressure 
nowadays because it offers a plate. You can also see the clutch 
higher level of comfort for the disc between the flywheel and 


driver. The issue with the old coil pressure plate. 
spring type clutch is that the -r 
pressure is equal from start to 
end. When you drive in modern 
traffic (read traffic jams) and you 
need to disengage the clutch 
regularly, your foot and your leg 
will start to hurt after a while. 
The diaphragm clutch once fully 
pressured will need less constant 
pressure to stay disengaged, 
which helps to the driver to have 
a greater driving experience. 
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The clutch disc as shown on the Now you understand that 
picture above contains two fric- operating the clutch pedal the 
tion plates, one on each side wrong way can damage your 

of the clutch disc, it is placed clutch disc. If your clutch disc 
between the flywheel and the tends to slip too much and too 
clutch pressure plate. The discs often, the clutch disc will wear 
are composed from a series of down rapidly. Check the clutch 
slats secured with rivets. These pedal free play on a regular basis 
slats are connected to the cen- and avoid unnecessary slipping 
tral hub using pressure springs. of the clutch disc. 


These springs are working just 
like your shock absorbers on 
your VW, they will absorb the 
vibrations caused by the engine. 
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The clutch pedal operates the 
clutch cable (1), the clutch cable 
is connected to the clutch oper- 
ating lever (2). When you push 
the clutch pedal the clutch op- 
erating lever will be pulled for- 
ward and it will rotate the oper- 
ating lever shaft inside the gear 
box pushing the clutch release 
bearing (3) towards the clutch 
pressure plate. The clutch re- 
lease bearing is installed onto 
the gear box shaft (4). 
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Floating bearing Fixed bearing 

The older clutch types have The younger VW types have this 
this clutch release bearing fixed bearing that slides over a 
that consists of a metal ring clutch release bearing sleeve. 


installed with clips. 





When you press the clutch ped- 
al, the inner ring of the clutch 
release bearing will press against 
the clutch pressure plate. The 
outer ring stands still. This is pos- 
sible because both rings on the 
release bearing are mounted on 
ball bearings. 


The clutch release bearing is pre- 
pared with special grease by the 
manufacturer, guaranteed for life- 
time operations, you don't need 
to add additional grease when 
installing the clutch assembly. 
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Hydraulic clutch 


Volkswagen introduced an hy- 
draulic powered clutch system 
starting 1980, it was installed 
on the T25 Vanagon. Compet- 
ing brands were much faster in 
using this modern technology. 
The master clutch cylinder (1) 

is installed behind the clutch 
pedal, it will build up pressure 
in the clutch hydraulic line. The 
pressurized hydraulic fluid will 
flow to the clutch slave cylinder 
(2) installed on top of the gear 
box. It is this slave cylinder that 
will operate the clutch operating 
















lever. 
Free play (hydraulic) =, H PF. 

| = he rr = 
The free play is about 3 = | 


to 4mm for this type of 
clutch system! You need 
to tweak your clutch pedal and 
the shaft in the cylinder so that 


nck 





there is about 0.5 mm play be- We will discuss how to dismantle 
tween the operating shaft and and how to install and fine-tune 
the cylinder piston (3), checkthe your clutch assembly in one of 
manual for your type of VW hy- our next issues. 


draulic system. 
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Europeen Motor Compeny 


EMC is a WorldWide leader in 
automotive parts, from design to 
manufacturing. Our Classic Volkswagen 
product line is aimed at users that only 
want the best parts for their classic car. 
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B E R specializes in the production All Uber branded parts are sold exclusively 


of high-quality air-cooled through Paruzzi in the Netherlands. You 
Volkswagen parts such as may order these parts online, shipments are 
wheels, heat exchangers, shock absorbers, guaranteed Worldwide. 
brakes, bolts and seals. Order at: www.Paruzzi.com 
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The Otto engine 


What is the Top Dead Center 
(TDC) really? We need to talk 
about how a combustion en- 
gine works (also called the Otto 
engine) everything will become 
more understandable after this 
quick academic talk. | don't want 
to go too much into details, but 
explaining the basic principle of 
a four stroke-engine is the least 
we should do. 


All the classic Volkswagens have 
a four-stroke engine based on 
the Otto four stroke cycle prin- 
ciple. The crankshaft will do 

two revolutions per cycle, and 
two strokes per revolution. So, 
the pistons will move twice to- 
wards the spark plug and twice 
towards the crankshaft, in total 
four-strokes, hence the name 
four-stroke engine. The spark 
plug will fire once during that 
four-stroke cycle, it will ignite 
the air-fuel mixture and gener- 
ate the power to run the engine. 
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We show a conceptual drawing 
of the Otto engine principle on 
the next page. You see the crank- 
shaft rotation at the bottom of 
the drawing, the crankshaft is 
connected to the piston in the 
cylinder. The spark plug is shown 
on top, left from the spark plug 
is the intake valve (or inlet valve) 
and on the right is the exhaust 
valve. 


This drawing is a conceptual 
representation coming from a 
Bosch manual, it doesn't show 
exactly how a Volkswagen boxer 
engine looks like, but the prin- 
ciple is the same for all four- 
strokes Otto engines. So, it gives 
you a good idea how our VW 
air-cooled or water-cooled boxer 
engines work, or how an in-line 
engine such as the one in the 
VW Golf or T25 Vanagon works, 
or even how V-engines work. 
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1* stroke: intake 









E 
intake valve = exhaust valve 


cylinder 


= piston 





crankshaft 
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We show the first stroke on the 
drawing, the intake valve opens, 
the pistons moves towards the 
crankshaft, away from the spark 
plug, and sucks the air-fuel mix- 
ture coming from the carburetor 
(or fuel injector) into the cylin- 
der. The valves are controlled by 
the camshaft and the push rods, 
we don't show them on this 
drawing to simplify. If you want 
to know more about this, read 
the article in edition 4 on page 
42, 


The intake valve is open during 
the 1* stroke of the four-stroke 
cycle, the exhaust valve is closed, 
the piston moves downward on 
the picture, towards the crank- 
shaft. The air-fuel mixture fills 
the cylinder without igniting in 
this stage of the process. 


25 
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We show the 2" stroke on the 
drawing, both valves are closed 
during this compression stroke, 
the piston moves towards the 
spark plug. The piston moves 
because the crankshaft forces the 
piston to move. The air-fuel mix- 
ture - a gas mixture created in the 
carburetor (or injector) by mixing 
air coming from the air filter and 
fuel coming from the fuel pump - 
is compressed by the moving pis- 
ton. The piston rings make sure 
that the air-fuel mixture stays in 
the cylinder between the piston 
and the valves, no gas mixture 
should be able to escape at this 
stage of the process. 


The piston will reach the top of 
the cylinder, this is called the Top 
Dead Center (TDC), the ignition 
system will charge the high volt- 
age spark plug cable with a high 
voltage, the spark plug generates 
a strong spark that ignites the 
compressed air-fuel mixture. The 
combustion of the gas mixture is 
started at this right moment. 
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intake valve 


© Bosch GmbH 


3" stroke: power stroke 








Ta 


È 


E 
= exhaust valve 





| 


Both valves are still closed dur- 
ing the 3% stroke, the piston 
moves back towards the crank- 
shaft forced by the enormous ex- 
pansion power that the air-fuel 
combustion (read explosion) has 
created. The piston generates 

a great force on the crankshaft, 
that is why we call this the pow- 
er stroke, The air-fuel mixture 

is completely burned up at the 
end of this cycle, it has no reason 
to stay in the cylinder and rapid 
exhaust is necessary. And, this is 
exactly what will happen during 
the fourth stroke. 


Both valves are closed during 
this 3 stroke, it is of the utmost 
importance that both valves 
shutdown completely to avoid 
loss of power generated by the 
expanding mixture. You don't 
want part of the combustion 
power to disappear through 





\ | Fi the exhaust valve, that is what 
s i La should happen during the 4" 
— l stroke. Combustion power es- 
crankshaft caping through the intake valve 
could damage your carburetor. 
Paruzzi Magazine 06 27 
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The final and 4" stroke from the 
four-stroke cycle is the exhaust 
stroke. The exhaust valve opens 
and the piston moves towards 
the spark plug again, the piston 
moves because the crankshaft 
forces the piston to move. The 
burned up gas mixture from 
stroke 3 or also called the power 
stroke can escape now through 
the open exhaust valve to the 
exhaust tube. 


It is critical that there is no com- 
bustion happening during this 
stroke. The intake valve should 
be firmly closed to make sure 
that the exhaust gas is not 
reaching the carburetor. The 
exhaust valve closes at the end 
of this stroke, the intake valve 
opens, we are back to the 1* 
stroke of the four-stroke cyles of 
our Otto engine. 


Now that you have a better 
understanding on how the 
four-stroke combustion engine 
works, it is time to start explain- 
ing how to find the TDC. 
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4" stroke: exhaust 
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intake valve = exhaust valve 
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So now we understand why the 
crankshaft will do two revolu- 
tions per cycle, and two strokes 
per revolution. The pistons 
moves twice towards the spark 
plug and twice towards the 
crankshaft, in total four-strokes. 


The piston will reach the TDC 
during the 2" stroke, the air-fuel 
mixture is compressed while 
both valves are completely 
closed. This exact moment when 
the piston reaches the top of the 
cylinder is called the Top Dead 
Center (TDC). You will need 

to know when a cylinder has 
reached the TDC to set the valve 
clearance for instance, as we 
discussed in edition 5 on page 
2, we explained how to find 

the TDC using the mark on the 
crankshaft pulley. 
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dead center (TDC) 


It is very easy find the TDC 

when your VW is completely 
original, the mark (notch) on 

the crankshaft pulley and the 
notch on the distributor will 
both help you to do just that. We 
have explained this procedure 

in edition 04. Don't confuse 

the notch for the TDC (1) on 

the crankshaft pulley with the 
other notch (2) on this same 
crankshaft pulley. The second 
notch is there to help you set the 
spark advance. If your VW is not 
that original anymore, finding 
the TDC can be a challenge. 
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Now, let's be a little creative 

fora moment, just forget the 
notches on the crankshaft pulley 
and let's try to find the TDC for 
cylinder 1 the hard way? 


Cylinder 1 is on the far right 
viewed from the back of your 
air-cooled Volkswagen as shown 
on the drawing below. 


flywheel 
=F uc a 





cylinder 3 





cylinder 4 


LEFT SIDE 
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cylinder 1 


cylinder 2 


What we know from the intro- 
duction text is that the TDC is 
reached when the piston is as 
close as possible to the spark 
plug and when both valves (in- 
take and exhaust valves) are 
closed. The spark plug will also 
fire to ignite the compressed air- 
fuel mixture (not exactly, but lets 
forget about the spark advance 
for a while) at the TDC. So, the 
rotor in the distributor should 
also point into the direction of 
the cylinder 1 notch. Let's take 
into account the 
piston position 








pulley. 





di and the posi- 
A tion of the rotor 
=i to find the TDC, 
un _ forget about 
© the notch in 

rm the crankshaft 
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Rotate the pulley (1) until the 
rotor points towards the spark 
plug cable of cylinder 1, there 
should be a small notch visible 
as shown on the picture be- 
low (2). Having the rotor point- 
ing towards this notch tells you 
that cylinder 1 is in its TDC. 


How the distributor is positioned 
on the pictures is not necessarily 
the position of your distributor, 
it will be different for each en- 
gine type. 
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Remove the spark plug cable 

for cylinder 1, then remove the 
spark plug. Use a screw driver to 
find out what the position of the 
cylinder 1 piston is. Make sure 
nothing falls into the cylinder. 

It seems a little strange to do 
that at first, but there is nothing 
wrong with this procedure. 


Let the screwdriver rest on top 
of the piston and rotate the pul- 
ley both left and right, you will 
feel the piston moving and you 
will see the screwdriver move up 
and down. 
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The TDC is reached when the 
screw driver reaches the highest 
position. You need to make sure 
that the rotor points into the di- 
rection of the small notch, as ex- 
plained earlier. If both conditions 
are met, you have found the TDC 
for cylinder. You can set the valve 
clearance for cylinder 1 while the 
pulley is in this position, if you 
need to, we have explained how 
to set the valve clearance in edi- 
tion 05 on page 2. 


It is a good idea to add a mark 
on your crankshaft pulley, so you 
don't need to repeat this pro- 
cedure to find the exact TDC for 
cylinder 1 again. Use paint that 
resists high temperatures. The 
mark on the pulley should be in 
line with the center of the crank 
as shown on the picture (1). If 
your paint mark for TDC of cylin- 
der 1 is the same as the original 
notch in the crankshaft pulley, 
then you have double checked 
your TDC, if not, trust this simple 
procedure. 
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Just a small remark about re- 






Finding the TDC for cylinder 2 
goes the same way as cylinder 1. 
Rotate the pulley until the rotor in 
the distributor points towards the 
spark plug cable of cylinder 2. Re- 
move the spark plug cable and the 
spark plug and follow the same 
procedure as for cylinder 1. 


installing the old spark plugs. 
You should use this opportu- 
nity to inspect the health 

of your spark plugs and 
replace them if necessary. 
Don't forget that the metal 
ring (2) may only be com- 
pressed once. If the previous 
owner tighten the spark plug 
too hard, the metal ring could be 
damaged and not reusable. The 
torque value for the spark plug is 
between 30 and 35 Nm. 
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You are planning to buy a clas- 
sic Volkswagen and you want to 
evaluate what the car is worth? 
You need to check the chassis 
and the body for corrosion first. 
Checking matching numbers, 
the interior and the accessories 
is important if authenticity is 
key for your purchase. Check- 
ing the state of mechanical parts 
is a little bit more difficult, you 
will need some experience for 
that. If you have the money to 
purchase a Vintage Convertible 
Beetle, Ghia or Split Screen, you 
won't worry too much if the en- 
gine needs an overhaul, as long 
as the numbers match (chassis 
number and engine number). 
Spending an additional few 
thousand euro's on an engine 
won't make the difference. 


If you are purchasing a Beetle 
that is worth a few thousand 
euro's, | guess you don't want to 
spend another few thousand on 
the engine. 
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erformance 


You can learn a lot about the 
mechanical health by taking a 
VW for a spin. You need some 
experience with that type 

of Volkswagen to know if it 
behaves correctly or not. If the 
engine doesn't run properly, it 
doesn't always mean that the 
engine is end of life. Maybe 

the ignition is faulty and the 
problem can be fixed with a 
simple tuning of the distributor 
or by replacing the coil, spark 
plugs or ignition wires. All these 
issues can be addressed without 
spending too much money. 


How can you tell if it is time to 
overhaul the engine, how much 
wear is there under the engine 
lid? A good objective indica- 
tion is the level of compression 
within the cylinders, how much 
compression the engine can still 
generate is key for the perfor- 
mance of the engine. 
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| This is how old Volkswagen engines were moved within 
US the engine overhaul factory in Kassel (D). Visit our web- 
store to find all rebulilc enaines available. 


© Photo - Volkswagen GmbH 
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What is compression? 


The cylinders are filled with air- 
fuel mixture during the intake 
stroke of the four-stroke cycle. 
This mixture is compressed by 
the pistons and ignited by the 
spark plugs. If you want to know 
more about this, read the article 
about finding the Top Dead Cen- 
ter on page 24. 
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The performance of the engine 
depends on how much the mix- 
ture is compressed and how well 
the spark plugs ignite this mix- 
ture. The compression depends 
on the adjustment of the valves 
but the piston rings (1) are the 
most important in the perfor- 
mance equation. 





The VW engines have 


"h, 


| es three piston rings. Two 


F compression rings (3 and 
~ 4) and one oil control ring (2). 
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The compression will go down 

if the piston rings are in a bad 
shape. If the compression in the 
cylinders, or one of the cylinders, 
is dropping, the performance 

of the engine will drop. Worn 
out piston rings will not seal for 
100%, engine oil will leak along 
the piston to the cylinder head 
and the valves. You should see 
"blue" exhaust fumes when that 
happens, the blue colored fumes 
is caused by the engine oil pres- 
ent in the air-fuel mixture in the 
cylinder(s). 
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We explained on page 26 what 
the compression stroke does.The 
compression stroke is compress- 
ing the air-fuel mixture in the 
cylinder. How much compression 
can be generated in the cylinder 
depends mainly on the quality of 
sealing of the piston rings. 


Let's start with elaborating on 
how to measure the compression 
of your Volkswagen engine. We 
show the compression gauge we 
used to write this article on the 
picture below. 






1 i mi 
mn aig 
— Milia 
toh, a, 
ah sca ca. mia ' 
ik A a F 
F T= da 


aa =i 
= l =e 
Baas 

POSI rh 

F i 


ks 
Pijini” 


"i a 

la — 
i, 

SF 


39 


39/46 


15/5/2021 


da E | a 
i oe, ae 2 
ip = = xX | g 
rie | rs Î | fi i T i | | 
if | | = Il 4 r l 
j | Pori 
Pa | | | | Bab EEE Sif 
= sl | $ po n i 
al 


Our compression gauge has a 
small reset button (1), this but- 
ton will reset the compression 
gauge to zero. The metric we use 
to measure the compression in 
the cylinders is "bar". Measure 
the compression at operating 
temperature, this means af- 

ter you have taken the car for a 


Paruzzi Magazine edition 06 


short drive. You should measure 
a slightly higher compression 

if the engine is cold. You really 
want to measure the compres- 
sion when the engine oil is warm 
and thin. You may measure the 
compression on a cold engine if 
you need to, the differences will 
not be that high really. 





https://www.paruzzi.com/magazine/en/06/ 


40/46 


15/5/2021 Paruzzi Magazine edition 06 





So, remove all spark plugs on all 
four cylinders. Screw the thread 
(2) from the compression gauge 
in the cylinder 1 spark plug 
opening. Make sure the seal (3) 


You want to measure the com- on the compression gauge is 
pression in all four cylinders be- well fitted. If not, this could in- 
fore you make a decision to buy fluence the compression values 
this Volkswagen. you are measuring. 
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You need the engine to rotate Ask a friend to turn the ignition 
to build up compression in the key. The engine won't start be- 
cylinders. You have removed cause there is no high voltage 
all four spark plugs, so if you for the spark plugs. Your friend 
turn the ignition key the engine should push the throttle pedal 
won't fire up. The distributor will all the way in during the mea- 
still generate a high voltage, so surement. Let the engine rotate 
maybe you want to remove the about five times, so about five 
low voltage input cables (1)from = seconds. This should be enough 
the coil to avoid high voltage to get a good measurement of 
sparks under the engine lid. the compression in cylinder 1. 


Now you have the value of the 
compression in cylinder 1. Our 
test car had a value of 10 bar 
(picture on page 40). Repeat this 
procedure for cylinder 2, 3 and 
4. The compression of each cyl- 
inder will tell you if the engine 

is still healthy. The compression 
value is important, but the differ- 
ence between cylinders is even 
more important. You shouldn't 
have too much difference be- 
tween cylinders, otherwise your 
engine needs overhaul. 


Watch out, an engine that has re- 
cently been overhauled can show 
low compression values because the 
piston rings didn't have the time to 
adjust! 
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Compression and compression ratio 


What we have measured in this 
article is the compression in the 
cylinder. Don't confuse this with 
the compression ratio, a value 
that you will see a lot on engine 
technical data sheets. 


We have measured the compres- 
sion using a compression gauge. 
This is the maximum pressure 

in bar that is generated in a cyl- 
inder during the compression 
stroke, when the air-fuel mixture 
is being compressed just before 
the combustion. 


The compression ratio measures 
how much the air-fuel mixture 
is being compressed during the 
compression stroke, This is the 
difference between the volume 
of the mixture flowing into the 
cylinder during the intake stroke 
and the volume of the mixture 
after it has been compressed 

at the end of the compression 
stroke. The compression ratio is 
always lower than the compres- 
sion we measured here. A VW 


engine with a compression ratio 
of 7,5:1 will have a compression 
of about 10 bar. 
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How much compression should 
your engine generate? The wear 
limit is the lowest compression 
value you should measure. This 
is an important value, but what 
is even more important is the 
difference in compression value 
between cylinders. You should 
not measure more than 1 to 1,5 
bar of difference between cylin- 
ders. You can drive a car witha 

2 bar difference between cylin- 
ders, but you will feel that when 
the engine is idling. The engine 
will need to be overhauled if you 
measure a compression value 
below the wear limit. 


We show the compression value 
for some air-cooled Type 1 en- 
gines in the table below. Check 
the original technical data for 
your engine or ask your engine 
manufacturer. 


Engine volume 


Engine Type 





1200 cc 
1300 cc 
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Is this compression measurement 
always correct? For sure not. If 
you measure a very low compres- 
sion in one of the cylinders, it is 
possible that the valve clearance 
is not set properly. The compres- 
sion values can also be influenced 
by a starter motor that is not ro- 
tating fast enough. So, use this 
compression test to measure dif- 
ferences in cylinder compression, 
don't try to measure absolute 


values or don't start a discussion 


based on absolute values. A leak- 
down test could give you more 
information, but more about that 
next time. 


On the right page, an archive picture 
from a flyer that was created to pro- 
mote the new Volkswagen factory 

in Kassel. You see these overhauled 
boxer engines almost ready to be 
transported to the local VW dealer. 
Check the Paruzzi webstore to view 
all rebuild engines available. 


Wear limit 
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~ Koni shock absorber for the T2a 


Paruzzi manufactures the original shock 

absorbers for the T2a Bus in coop- 

a „IAT eration with the original equip- 
Da iguana ment manufacturer KONI. 

These shock absorbers 

are adjustable and | 

guaranteed 100% equivalent to 

the original product. 














| VW Beetle, Karmann Ghia, type 3, VW Bus including 125/T3 _ 
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